[Mechanism of relaxation mediated by nitric oxide on human lower esophageal sphincter].
To explore the mechanism of relaxation mediated by nitric oxide on the human lower esophageal sphincter (LES), and compare the difference in relaxation response between clasp fibers and sling fibers. 32 LES specimens were obtained from 32 patients with high-positioned carcinoma of the mid-esophagus, 12 males and 16 females, aged 55.9 +/- 9.3, during operation. The clasp fibers and sling fibers were isolated and suspended in perfusion tough. Electric field stimulation (EFS) was applied to the clasp and sling fibers in vitro. Nitric oxide synthase (NOS) inhibitor L-NNA, NOS substrate L-arginine, neurotoxin tetrodotoxin (TTX), and atropine were added respectively to observe their effects on the clasp and sling fibers under EFS. Sodium nitroprusside was added on the two kinds of smooth muscle stripes to observe its influence as well. EFS induced frequency-dependent relaxation to clasp fibers and some of sling fibers, which was inhibited by L-NNA in a concentration-dependent manner and was reversed by L-arginine partially. Maximal relaxation in clasp fibers and sling fibers was observed at 512 Hz and 16 Hz respectively. The higher amplitude relaxation was induced in the sling fibers at lower stimulus frequencies (< 32 Hz). Conversely, the same response was induced in the clasp fibers at higher stimulus frequencies (> 64 Hz). Meanwhile, off-contraction was induced by EFS in some sling fibers and clasp fibers. In some sling fibers, contraction was induced by EFS which was inhibited by atropine. Maximal contraction in these fibers was observed at 128 Hz. TTX abolished the effect of EFS on both clasp and sling fibers, which was considered neurogenic. Sodium nitroprusside elicited the similar response to EFS. Relaxation of clasp and sling fibers is related to L-NNA, TTX, and sodium nitroprusside, and can be mediated by nitric oxide. Lower stimulus frequencies induce higher amplitude relaxation to sling fibers, and conversely, higher stimulus frequencies induce higher amplitude relaxation to clasp fibers. EFS induces contraction response in some sling fibers.